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1
BULK CONVEYOR APPARATUS

BACKGROUND OF THE INVENTION

The invention relates to material handling apparatus
and particularly to apparatus for handling bulk fluent
materials. Such materials include liquids and particulate
materials including grains, powdered chemicals, polyvi-
nylchloride resin, coal, coke, and sulfur.

Such materials are commonly sold in bulk. Materials
are commonly moved from one location to another
such as from a storage reservoir to a railroad car by
means of flexible conduits. A major difficulty in the use
of such flexible conduits 1s that it is not possible to
clearly view the bulk material which is being trans-
ferred in the immediate area of the outlet or spout at the
end of the bulk conveyor. The problem becomes most
acute where the maternal being transferred has a low
density and particles tend to float in the air stream or
where a liquid i1s being transferred which produces
vapors which are opaque. The inability to view the
material being discharged from the flexible conduit
often results in the discharge of dust, vapor or other
particles into the air surrounding the area due to over-
filling. The discharge of such materials may be highly

undesirable for one or more reasons. The discharge of

the material such as dust may present an explosion ha-
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zard. The importance of this problem is evidenced by

the numerous deaths just from grain dust explosions.
The material discharged may also have serious adverse
health and/or ecological consequences. The undesir-
able discharge of dust and particles into the area, into
the atmosphere and onto the equipment in adjacent
areas as well as the spillage of liquid materials due to

30

overflowing or spraying is also undesirable because of 35

the expense and time consuming clean up which may be
required. For example, with such liquid materials as
molasses clean up time may be very substantial.

It is a primary object of the invention to provide
apparatus for bulk handling of materials which will
enable the operator to observe the material being han-
dled.

Another object of the invention is to provide appara-
tus which will permit an operator to visually observe
the level of an accumulated quantity of material which
1s being delivered through a flexible conduit.

SUMMARY OF THE INVENTION

The foregoing objects and other objects and advan-
tages which shall become apparent from the detailed
description of the preferred embodiment are attained in
a bulk material conveyor which comprises means for
conveying which includes an elongated flexible duct
and means for viewing the materials being transferred
within the means for conveying, and means for main-
taining a fluid stream proximate to the means for view-
ing. The viewing means is adjacent to the outlet end
portion of the flexible duct to provide means for an
operator to observe material being delivered from the
duct.

The apparatus for maintaining a fluid stream in one
form of the invention comprises three truncated conical
members. The first truncated conical member has an
outside diameter which varies from a first outside diam-
eter to a second outside diameter which is greater than
the first outside diameter. A second truncated conical
member has an inside diameter, at least one axial cross
section, which is greater than the first outside diameter
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of the first truncated conical member. The second trun-
cated conical member 1s disposed in substantially coax-
1al relationship to the first truncated conical member
with at least an axial portion thereof overlapping a
portion of the first truncated conical member. The third
truncated conical member has an inside diameter, at
least at one axial cross section, which is greater than the
first outside diameter. The third truncated conical mem-
ber is disposed at least partly in axially overlapping
relationship with the second truncated conical member.

The means for viewing in the apparatus may com-
prise a transparent member extending between the sec-
ond truncated conical member and the third truncated
conical member. h

The means for maintaining a fluid stream in one form
of the invention cooperates with the first, second and
third truncated conical members to draw a fluid inter-
mediate the first truncated conical member and both the
second and third truncated conical members.

The transparent member in the apparatus may be
arcuate, |

The first truncated conical member has an outside
diameter at one cross section which is dimensioned to
provide an annular opening intermediate the first and
third truncated conical members. The apparatus may
include means for maintaining a fluid stream including
means for moving a fluid through the annular opening
at a velocity sufficient to capture visual obstructions to
the means for viewing. A pressure differential is main-
tained between a region intermediate to the second and
third truncated conical members and the annular open-

Ing. |

BRIEF DESCRIPTION OF THE
ACCOMPANYING DRAWING

FIG. 1 1s a perspective view of a delivery chute for a
bulk conveyor; *

FI1G. 2 1s a top view of the loading spout at the lower
axial extremity of the delivery chute of FIG. 1;

FIG. 3 1s a bottom view of the loading spout shown
in FIG. 2;

F1G. 4 1s a partially broken away sectional view:; and

FI1G. 5 1s a sectional, partially schematic view of the
apparatus shown in FIGS. 1-4.

BRIEF DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings, there is shown a bulk
material conveyor 10 which includes a flexible conduit
12 having an upper inlet end portion, and lower outlet
end portion, and ribs 14 disposed at axially spaced inter-
vals. A first truncated conical member or tapering
sleeve 16 1s disposed at the lower axial extremity of the
conveyor 10.

A second truncated conical member 18 is disposed in
generally coaxial overlapping relationship. A third
truncated conical member 20 is also disposed in coaxial
overlapping relationship with both the first and the
second truncated conical members. An annular member
22 extends intermediate the axial extremity of the sec-
ond truncated conical member 18 which is largest and
the outer surface of the third truncated conical member
20. The annular member 22 ordinarily will include a
transparent portion 24 through which an operator may
view the level of fluent material 26 which is being de-
posited by the conveyor 10. By enabling the operator to
view the material 26 he will be able to operate controls
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(not shown) in order to interrupt the flow of the mate-
rial 26 into the conveyor 10.

The inlet 28 is provided with baffles 30,30 which are
intended to direct the flow of fluent material 26 down-
ward into the first truncated conical member 16. The
dimensioning of the first, second and third truncated
conical members 16, 18, 20 is such that an annular open-

ing 32 is defined intermediate the first and third trun-
cated conical members 16, 20 and a larger annular open-
ing 34 is defined intermediate the smallest axial extremi-

ties respectively of the first and second truncated coni-
cal members 16, 18. Ordinarily the second truncated
 conical member 18 will extend axially so as to be flush
with the axial extremity of the small end of the first
truncated conical member 16. The annular opening 34,
of course, is the opening through which the viewer
observes by means of transparent member 24 the level
of the material 26.

A vacuum means 38 is connected to a port 40 at the
upper axial extremity of the conveyor 10. The vacuum
means 38 may be a squirrel cage blower or equivalent
apparatus capable of moving a large fluid volume. In
operation a vacuum applied to the interior of the con-
veyor 10 results in air and other vapors and dust being
drawn out of the region 42 intermediate the second and
third conical members 18, 20 through the annular open-
ing 32 is important in that it must be small enough to
result in a fluid velocity through it that will capture
ambient dust and/or vapor which would tend to ob-
struct the viewing surface 24 of the member 22. It must
be large enough, on the other hand, to allow a sufficient
volume of air to be drawn by the vacuum means 38 in
order to clear the region 42. Stated another way, the
pressure at the region 42 must be higher than the pres-
sure at the annular opening 32.

The structure also includes radially extending sup-
ports 46, 46, 46, 46 intermediate the first and third trun-
cated conical members 16, 20. Handles 48 are provided
on the surface 22 to assist in maneuvering the conveyor
10. The outer surface of the second truncated conical
member 18 cooperates in operation with a hole 1in a
member 50 which may be a part of, for example, a rail-
road car.

Other alternature structural supports may be pro-
vided intermediate the truncated conical members 16,
18, and 20 without departing from the spirit of the In-
vention. In other forms of the invention cylindrical
members may be used in place of the truncated conical
members which have been described.

The invention has been described with reference to
its illustrated preferred embodiment. Persons skilled in
the art of constructing bulk conveyor apparatus may,
upon exposure to the teachings herein, concetve varia-
tions 1n the mechanical development of the components

therein. Such variations are deemed to be encompassed
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by the disclosure, the invention being delimited only by
the appended claims.

The Inventor claims:

1. A bulk material conveyor which comprises:

means for conveying which comprises an elongated
flexible duct for conveying an associated bulk ma-
terial in a first direction;

means for viewing the materials being transierred
within said means for conveying; and |

means for maintaining a fluid stream proximate to
said means for viewing, said fluid stream moving in
a second direction which is substantially opposite
to said first direction, said maintaining means In-
cluding:

(a) a first truncated conical member having an outside
diameter which varies from a first outside diameter
to a second outside diameter which is greater than
said first outside diameter;

(b) a second truncated conical member having an
inside diameter at least at one axial cross-section
which is greater than said first outside diameter of
said first truncated conical member, said second
truncated conical member being disposed in sub-
stantially coaxial relationship to said first truncated
conical member with at least an axial portion
thereof overlapping a portion of said first truncated
conical member; and, -

(c¢) a third truncated conical member having an inside
diameter at least at one axial cross-section which 1s
greater than said first outside diameter, said third
truncated conical member being disposed at least
partly in axially overlapping relationship with said
second truncated conical member.

2. The apparatus as described in ciaim 1, wherein:

said means for viewing comprises a transparent mem-
ber extending between said second truncated coni-
cal member and said third truncated conical mem-
ber.

3. The apparatus as described in claim 2, wherein:

said means for maintaning a fluid stream cooperates
with said first, second and third truncated conical
members to draw a fluid intermediate said first
truncated conical member and both said second
and third truncated conical members.

4. The apparatus as described in claim 2, wherein:

said transparent member 1s arcuate.

5. The apparatus as described in claim 1, wheren:

said first truncated conical member has an inside
“diameter at the smallest axial extremity thereof
which is dimensioned to provide an annular open-
ing intermediate said first and third truncated coni-
cal members, saild means for maintaining a fluid
stream including means for moving a fluid through
said annular opening at a velocity sufficient to
capture visual obstructions to said means for view-

Ing.
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